Background {#Sec1}
==========

Depression, anxiety, and stress are among the primary causes of disease rates worldwide \[[@CR22]\] and are the most prevalent mental health problems in the USA \[[@CR23]\]. Each is associated with significant economic, personal, intrapersonal, and societal losses including lower quality of life and increased mortality \[[@CR8], [@CR35], [@CR37]\].

Depression and anxiety are also the most prevalent mental health problems among the student population \[[@CR10], [@CR34]\]. In the 2010 American College Health Survey, 48 % of college and university students reported feeling overwhelming anxiety at least once in the previous year. Thirty-one percent reported feeling so depressed that it was difficult to function at least once in the previous 12 months \[[@CR2]\]. More recently, university counseling and mental health services have reported an increase in the number of clients seeking services and in yearly visits \[[@CR5]\].

The college years can be a highly stressful time in students' lives. This is particularly true of the period of transition to college as students are learning to cope with increased academic pressures \[[@CR27], [@CR48]\]. Students are at a developmental stage when newfound stressors can promote the onset of mental health difficulties \[[@CR12], [@CR46], [@CR47]\]. In addition to academic stress, international students can experience significant sociocultural adjustment demands \[[@CR19]\].

Young adults between 17 and 25 years of age are reported to be at greater risk of developing a serious mental illness than individuals in other age groups \[[@CR51]\]. Although early diagnosis of mental disorders can be difficult, delayed diagnosis can often lead to treatment resistance and poorer longer-term outcomes \[[@CR47], [@CR53]\]. In addition, underachievement or failure at this point in life can cause long-term setbacks to individuals' self-esteem and future progress \[[@CR21], [@CR47]\].

Treating depression, anxiety, and stress {#Sec2}
----------------------------------------

Depression, anxiety, and stress disorders can each be treated effectively using medications; however, after completing a course of this type of treatment, the chances of relapse are high, and equally successful psychological therapies are available \[[@CR36]\]. Of these, cognitive-behavior therapy (CBT) is the most widely researched and CBT is recognized as the leading choice of treatment for depression and anxiety in terms of post-treatment improvements, maintaining progress, and preventing relapse \[[@CR18], [@CR30]\]. CBT also is effective for stress management \[[@CR44]\]. CBT is comprised of a variety of cognitive and behavioral approaches, each concerned with changing distressing thoughts and beliefs. Treatment is often comprised of self-monitoring and thought recording, behavioral activation, cognitive restructuring, and exposure \[[@CR11]\].

Access to treatment {#Sec3}
-------------------

On a global scale, a significant number of individuals in need of psychological treatment receive no medical diagnosis nor do they seek treatment \[[@CR1]\]. The worldwide treatment gap between those needing treatment for depression compared to those receiving treatment has been estimated at 56 %; the gap in treatment for anxiety disorders has been estimated at 46 % \[[@CR25]\]. Several factors prevent people from accessing treatment, such as waiting lists, lack of motivation, negative attitudes about treatment, and costs \[[@CR25], [@CR29]\]. Among those willing to seek treatment, many encounter a lack of trained professionals or are placed on a waiting list \[[@CR47]\]. Although students can often obtain mental health services on campus, many campuses have limited services or have wait lists for services because of the high demand \[[@CR24]\]. A survey of US students with mental health problems revealed that common barriers to seeking services, even if they were available, were stigma, lack of time/accessibility, and wait lists \[[@CR15]\]. Internet-delivered interventions are one way to address these issues.

Internet-delivered CBT (iCBT) {#Sec4}
-----------------------------

Internet-delivered CBT programs are specially designed for the treatment of specific disorders and can be either clinician-guided or self-administered. When such interventions are used in the UK, 6--8 sessions are the recommended length of treatment \[[@CR31]--[@CR33]\]. Many studies provide support for the utility and effectiveness of internet-delivered treatments for depression, anxiety, and stress \[[@CR4], [@CR10], [@CR38]\]. Those with the additional feature of human support tend to produce better results \[[@CR38]\].

Several studies also have assessed the efficacy of online interventions for depression, stress, and anxiety for college students. Recent reviews of these studies have found evidence for the efficacy of these online interventions \[[@CR9], [@CR14]\]. However, most of these studies do not assess the potential for change of the interventions in the context of existing service delivery systems. Rather, many are RCTs assessing efficacy in convenience samples of students (e.g., Psychology majors). The current trial seeks to investigate the acceptability and potential for change of internet-delivered interventions among university students seeking services and the procedures needed to incorporate these interventions into mental health delivery in US universities. Additionally, it hopes to support and extend existing empirical evidence for SilverCloud programs \[[@CR40]--[@CR42]\].

Objectives of the trial {#Sec5}
-----------------------

The aim of this study is to test the acceptability of internet-delivered treatment for depression, anxiety, and stress in university students. The trial will investigate the feasibility of recruiting students (in relation to numbers screened, numbers recruited, and level of adherence) to receive internet-delivered interventions for the treatment of depression, anxiety, and stress and establish the acceptability of the interventions to the students at University of Minnesota.

Acceptability of the intervention to clients will be assessed using data on usage and engagement with the intervention (e.g., percentage of participants completing each module, average number of logins, average time spent per session, and total time spent on the program). These data are acquired through the online SilverCloud system. Satisfaction will be assessed through the use of a post-intervention questionnaire on satisfaction with accessing and using an online delivery format for treatment. At 3 month-follow-up, all 105 participants will be contacted by email and invited to complete a semi-structured interview about their perceptions, attitudes, and experiences of the intervention. The first 25 to respond will be asked to complete the interview. The interview sample will include participants who dropped out of the intervention.

The trial also hopes to establish the potential for change and to establish initial estimates of the effectiveness of these online interventions for students in terms of within-group effect sizes associated with changes in depression, anxiety, and stress from baseline to 8 week and 3 months follow-ups. These data will be used to estimate the sample size for a future trial to ensure that the study is sufficiently powered. A conservative estimate using the 90 % upper confidence limit will be used to inform the sample size calculation of the future RCT.

Method/design {#Sec6}
=============

Study design {#Sec7}
------------

The study is an open trial of internet-delivered CBT treatment of depression, anxiety, and stress. After completing screening questionnaires, participants will be able to choose one of three online CBT interventions (Space from Depression, Space from Anxiety, and Space from Stress). The study protocol was approved by the University of Minnesota Institutional Review Board (March 18, 2015) (code number: 1503S64741).

Recruitment procedure {#Sec8}
---------------------

Participants will be recruited through three units at the University of Minnesota-Twin Cities, a public research university located in Minneapolis and St. Paul, Minnesota. The first unit is Student Counseling Services (SCS) which provides free short-term counseling to undergraduate and graduate students. The second is Boynton Mental Health Clinic (BMHC) which also provides short-term psychological services to full-time students at the University of Minnesota. Unlike SCS, BMHC also has psychiatrists on staff and is affiliated with the university health service. Finally, we will recruit participants through the International Student and Scholar Services (ISSS) office which provides counseling to foreign national students on campus.

The SilverCloud programs will be advertised to students through the three participating offices on campus via staff referrals, brochures, flyers, email announcements, and web sites and through the general student mental health web site. Regardless of how they learn about the programs, students can sign up online to get access to the programs. If a student expresses interest, they will be emailed a link to a web site with more information about the programs and the study. Interested students will sign the consent form and complete screening measures online and will be given feedback on their scores. This feedback consists of informing students of their overall score for each measure and whether their score indicates mild, moderate or severe depression, anxiety, or stress. This will allow them to make an informed decision on choosing one of the three programs. They will then be referred to a supporter from within the service where they learned about the study. Participants' post outcome measures will be gathered 8 weeks after their initial log in or activation of the program and 3 months later (5 months after initial log in).

A second recruitment phase will be conducted at 3-month follow-up. All 105 participants will be contacted by email and invited to complete a semi-structured interview about their perceptions, attitudes, and experiences of the intervention. From those that respond expressing an interest, the first 25 will be selected to complete a semi-structured interview.

Sample size {#Sec9}
-----------

A sample size of 35 participants per group is the standard expectation for feasibility studies \[[@CR52]\]. This sample size will allow us to estimate the standard deviation of the symptom outcome measures (for the proposed RCT). We thus aim to recruit 105 participants in total across the three trial arms (see Fig. [1](#Fig1){ref-type="fig"}). In addition, a sample of between 10 and 15 people would be suitable to reach saturation through analysis of data collected in semi-structured interviews \[[@CR16]\].Fig. 1Flowchart of the study CONSORT

Eligibility criteria {#Sec10}
--------------------

All registered students at the University of Minnesota will be potentially eligible to participate. Eligibility criteria include being at least 18 years of age and self-reporting mild to severe symptoms of depression (5--27+) on the Patient Health Questionnaire-9 (PHQ-9; \[[@CR26], [@CR50]\]), mild to severe symptoms of anxiety (5--21+) on the Generalized Anxiety Disorder (GAD-7; \[[@CR49]\]), or mild to severe symptoms of stress (15--34+) on the stress subscale of the Depression, Anxiety and Stress scale-21 (DASS-21; \[[@CR28]\]). Students who score below the cutoff score on a given measure may still use the program module related to that measure, although their data will not be included in the analyses. Participants attending face-to-face individual or group counseling will be excluded. This includes all types of psychological therapy such as CBT. At baseline and 3 month assessments, participants will be asked if they have accessed any other form of psychological intervention throughout the time frame of the trial.

Students who score in the "red zone" in terms of risk of self-harm on the screening questions routinely used at SCS (i.e., the Behavioral Health Measure; \[[@CR6]\]) will not be referred to the study. Students who score greater than 0 on the PHQ-9 self-harm item in the online screening will be automatically alerted that a counselor will try to reach them. They will be recommended to seek help from BMHC or UCCS. They will be telephoned within 1 working day and contacted by email if they cannot be reached by phone. There is also a "Help" button available on the site which can be accessed at any time and which directs students to a list of counseling resources and health services on campus.

Interventions {#Sec11}
-------------

### Internet-delivered cognitive-behavior therapy (iCBT) programs {#Sec12}

Space from Depression, Space from Anxiety, and Space from Stress are eight-module online CBT interventions, delivered on a Web 2.0 platform using media-rich interactive content (see Table [1](#Tab1){ref-type="table"} for a description of the Space from Depression program). Specifically, Space from Depression focuses on cognitive and behavioral components including self-monitoring and thought recording, behavioral activation, cognitive restructuring, and challenging core beliefs. Space from Anxiety includes problem solving strategies, collaborative empiricism, empowerment, and mindfulness. Space from Stress is primarily aimed at boosting positive well-being, addressing stress in university settings, and encouraging users to build a more balanced, enjoyable, and meaningful life. The content of the program modules follows evidence-based CBT principles. Each program is structured and incorporates introductory quizzes, videos, informational content, and interactive activities, as well as homework suggestions and summaries. In addition, personal stories and accounts from other users are presented. Participants will be encouraged to complete one module per week over 8 weeks \[[@CR32]\], with weekly reviews provided by their supporter (10--15 min).Table 1Overview of Space from Anxiety programModule nameBrief descriptionWelcome to SilverCloudIntroduction to the program to orient users to the program's structure and content. Invites users to consider their expectations of the program.Getting StartedOutlines the basic principles of CBT and provides information about anxiety. Users are encouraged to begin to chart their own difficulties with anxiety.Understanding FeelingsFocus on developing emotional literacy and understanding the connection between thoughts, feelings and behaviors. Explore different aspects of emotions, physical body reactions, anxiety and behavior, and the impact of lifestyle choices and purposeful relaxation on these domains.Facing Your FearsHighlights the importance of defining fears and introduces graded exposure strategy. Users can define a fear hierarchy and carry out experiments to gradually face their fears and reduce their anxiety. Encourages the user to accept their feelings and embrace uncertainty.Spotting ThoughtsIdentify anxious thoughts, and notice how they are typically accepted without question. Explore ways to disempower thoughts through balanced acceptance. Ideas are presented about how worry can perpetuate anxiety, and how some distraction strategies can be beneficial.Challenging ThoughtsChallenge distorted thinking errors or patterns, and outlines helpful ways of thinking. Ideas around the identification of negative hot thoughts and the development of alternatives are also presented.Bringing It All TogetherReflect on any change in perspectives that may have occurred and to plan for staying well. The important role of social support is outlined and set backs are normalized.

SilverCloud platform {#Sec13}
--------------------

The SilverCloud platform was developed in Ireland by a multi-disciplinary team of clinical, design, and development professionals under the company name of SilverCloud Health. Delivered through the SilverCloud platform, the programs for the treatment of depression, anxiety, and stress employ several innovative engagement strategies for improving the user experience. These are divided into several categories: personal, interactive, supportive, and social.

### Personal {#Sec14}

Users have their own secure homepage and can fill in a profile with basic information about themselves. Along with establishing a sense of ownership, this information allows the supporter to provide more personal feedback. The homepage is intended to provide a reflective space; users can document their thoughts and feelings, and these can be elaborated on within the journal application, which also acts as the vehicle for therapeutic writing exercises. Users have actions suggested to them, and as they complete program modules, their achievements are noted. Users are free to access the modules in any order they wish, contributing to a sense of empowerment. Along with the central content, a range of satellite applications are provided, such as a goal-setting application that can be used independently of the program content. Applications are released as the user completes the modules, with the intention of maintaining engagement by introducing new features over time and not overwhelming the user initially.

### Interactive {#Sec15}

The program includes a number of interactive elements and graphical exercises aimed at engaging users with the therapeutic content (e.g., reflecting on their own thinking style). Users also have the ability to comment on content within the programs. Both exercises and comments can be explicitly shared with the supporter. The user is provided with immediate feedback wherever possible; for example, when a mood chart is completed, the application item is graphically updated on the home page.

### Supportive {#Sec16}

All users have an assigned supporter who provides weekly reviews of their progress in the program. This support is asynchronous; the supporter sets a date to review a user's progress and does not provide feedback, support or contact outside this time. The supporter can support multiple users and can review the work of all their users within an allocated time period. Such asynchronous online contact may be logistically easier to implement for many services compared to, for example, motivational interviewing and telephone support. Users are encouraged to share their content (such as completed exercises and comments) with their supporter. This enables the supporter to respond in a more personal way and provide guidance and encouragement to keep using the program. Adherence information is also available to the supporters so they can keep track of the users' progress. Because this information is personally sensitive, users can see the supporter's view of their data. Making the visibility of user data to the supporter more transparent, and giving the user the ability to change the sharing status of data, provides the user with a greater sense of control.

### Social {#Sec17}

As one step to making the programs social, the user can see anonymous indications of other people in the system. The intention is to reassure users that they are not alone in experiencing difficulties and that many other people have experienced similar problems and overcome them. Users can respond to content by indicating that they "like" it, and can see how many other people liked it, helping to reduce the sense of isolation. Introducing contact with other users within any online system raises a number of ethical concerns regarding the possibility for unhelpful or negative content or communications. Thus, other more detailed shared content (such as tips and ideas) is subject to supporter moderation.

Supporter's role during treatment {#Sec18}
---------------------------------

Each participant will be assigned a supporter who will monitor the participant's progress throughout the trial. Supporters will be professional staff at SCS, BMHC, or ISSS. Once participants choose a program, there will be a message from their supporter at their first login. This message welcomes them to the program, highlights aspects of the program, and encourages them in the use of the program. Each week, the supporters will log in and review participants' progress, leaving feedback for them and responding to the work they have completed. The basic share level allows supporters to view users' goals for the week, key messages, and progress points. If users wish to share more with their supporter, they can share journal entries. Participating supporters will receive training in the program and how to deliver feedback. Each supporter will provide post-session feedback of between 10 and 15 min per participant per session for their assigned participants. No adherence measure was developed to control for variance in the feedback provided as this natural variance between supporters reflects the expected variance in feedback found in a naturalistic setting.

Measures {#Sec19}
--------

Acceptability data will include information acquired through the online SilverCloud system including data on usage and engagement. In addition, the satisfaction with treatment (SAT) measure will be completed at post-treatment, and finally, data from semi-structured interviews with participants will inform acceptability.

The Patient Health Questionnaire-9 (PHQ-9), the Generalized Anxiety Disorder-7 (GAD-7), the stress subscale of Depression, Anxiety, Stress Scale-21 (DASS-21), and a sociodemographic and history questionnaire will be completed at screening. The following measures, PHQ-9, GAD-7, and stress subscale of DASS-21 will be completed again 8 weeks after their initial log in or activation of the program and 3 months later. All data will be obtained through online self-reported measures.

Sociodemographic information {#Sec20}
----------------------------

The sociodemographic information and history questionnaire is based on the history questionnaire used in an earlier study \[[@CR43]\]. It will be developed for the present study and will collect basic demographic information on the participants (e.g., age and gender) as well as information on any previous diagnosis of depression, anxiety, and stress disorders and on the length of time those symptoms were experienced; participants' experiences of counseling, therapy, and medication for depression, anxiety, and stress; previous diagnosis of an organic mental health disorder such as schizophrenia, psychosis, or bipolar disorder; and items related to the presence of psychosis, alcohol and drug misuse, and/or any recent medical diagnosis.

Symptom outcome measures {#Sec21}
------------------------

The PHQ-9 \[[@CR26], [@CR50]\] is a 9-item self-report measure of depression that has been widely used in screening, primary care, and research. The PHQ-9 items reflect the diagnostic criteria for depression outlined in the *Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition--Text Revision* (DSM--IV--TR) \[[@CR3]\]. Items are rated on a 0 to 3 scale. Summed scores range from 0 to 27; higher scores reflect a greater severity of depressive symptoms \[[@CR26], [@CR50]\].

The GAD-7 \[[@CR49]\] comprises 7 items measuring symptoms and severity of GAD based on the DSM-IV diagnostic criteria for GAD. The GAD-7 has good internal consistency (.89) and good convergent validity with other anxiety scales. Items are rated on a 0 to 3 scale. Summed scores range from 0 to 21; higher scores indicate greater severity of symptoms \[[@CR49]\].

Stress subscale of Depression, Anxiety and Stress scale-21 (DASS-21). The DASS-21 \[[@CR28]\] is an abbreviated version of the original 42-item DASS. It is composed of three 7-item subscales measuring symptoms of depression, anxiety, and stress. Participants will be asked to rate the degree to which they endorse each of the seven stress items on a 4-point scale (0 to 3). Summed scores range from 0 to 21; higher scores indicate greater severity of symptoms. Scores on the DASS-21 have been found to be valid measures of depression, anxiety, and stress in non-clinical samples \[[@CR17]\].

Acceptability {#Sec22}
-------------

Acceptability of the intervention will be assessed using data acquired through the online SilverCloud system on usage and engagement with the intervention, including percentage of participants completing each module, average number of log ins, average time spent per session, and total time spent on the program.

We will also gather descriptive data on the feasibility of the recruitment process, such as numbers who expressed interest in participating, numbers who received links to the programs, and, of those, how many completed screening measures and how many used the program. Additionally, we will gather data on numbers recruited at each site and numbers of students selecting each of the three programs. These data will help to develop realistic estimates of enrollment accrual and attrition rates.

Satisfaction with treatment {#Sec23}
---------------------------

The satisfaction with treatment (SAT) questionnaire \[[@CR40]\] includes nine quantitative questions regarding satisfaction with accessing treatment online (e.g., How did this online treatment compare to previous treatments? 0 = "much better" to 4 = "not at all good"). The satisfaction measure also contains two qualitative questions asking participants to describe what they most liked and least liked about the online treatment.

Semi-structured interviews {#Sec24}
--------------------------

Semi-structured interviews will include a schedule of questions derived from the literature that will explore the participants' perceptions, attitudes, and experiences of the intervention. Interviews will be conducted by doctoral students via telephone and will last no more than 60 min.

Ethical considerations {#Sec25}
----------------------

Information made available to all prospective participants will inform them of exactly what is involved in participating, including the objectives of the trial. Participants will know that their involvement is voluntary and they can withdraw their participation at any time without prejudice. Informed consent will be collected online via checking a box indicating that they consent to participate.

Planned statistical analysis {#Sec26}
----------------------------

Acceptability data in terms of usage and engagement will be assessed by analyzing the percentage of participants completing each module, the average number of logins, the average time spent per session, and total time spent on each of the three programs. As mentioned, feasibility will be assessed by analyzing the number of participants recruited at each site and the number of students selecting each of the three programs overall and at each site.

Satisfaction data will be analyzed using the descriptive and interpretative framework described by Elliott and Timulak \[[@CR13]\].

Descriptive data will be presented from the semi-structured interviews. The transcriptions will be analyzed thematically using a pre-determined framework derived from the interview schedule and adapted and revised based on participant responses \[[@CR45]\].

The outcome data will be treated as preliminary and interpreted with caution. Statistical analysis will be used to describe the characteristics of the sample and to provide initial estimates of parameters needed to inform the design of a future RCT. To assess whether change can be seen in the three programs, within group effect sizes (Cohen's *d*) assessing change from baseline to 8 weeks and 3 months will be calculated. For Cohen's *d*, an effect size of 0.2 to 0.3 can be considered a small effect, around 0.5 a medium effect, and 0.8 upwards a large effect \[[@CR7]\]. A repeated measure ANOVA will be used to analyze the differences in the symptom outcomes across time points. An estimation of recovery will be made by identifying the number of participants completing each program who demonstrated a reduction of 50 % from pre-treatment PHQ-9, GAD-7, and DASS-21 stress subscale scores \[[@CR39]\]. In addition, we will calculate the number of reliably changed and recovered participants using Jacobson and Truax's \[[@CR20]\] criteria.

Discussion {#Sec27}
==========

This study seeks to assess the feasibility, acceptability, and proof of concept of internet-delivered treatment for depression, anxiety, and stress for university students. The study will contribute to understanding how low-intensity internet-delivered programs can be integrated into service delivery in university settings. Thus, the study will not only contribute to the already established work on online psychological treatments worldwide but will extend the limited research assessing the effectiveness of online psychological treatments in realistic service delivery settings including existing empirical evidence for SilverCloud programs \[[@CR40]--[@CR42]\]. Because participants will be recruited through three units at the University of Minnesota, including foreign national students from the International Student and Scholar Services, it is anticipated that the study will provide the researchers and service personnel with unique insight into students' interest in and engagement with the programs, their user experience, and their satisfaction with the online delivery format. Any change in outcomes will be treated as preliminary and will be used to inform the methods for a future randomized trial of efficacy.

The symptom outcome measures (PHQ-9, GAD-7, DASS-21 stress subscale) that will assess depression, anxiety, and stress are well-established measures and each has been used in previous trials of internet-delivered and face-to-face treatments \[[@CR42]\]. The acceptability and satisfaction measures will contribute information regarding what participants find satisfying with online treatments \[[@CR40], [@CR41]\]. Feasibility data will inform the procedures of a future trial (e.g., which programs to offer).

Trial status {#Sec28}
------------

Participant recruitment commenced in October 2015 and is ongoing. Numbers to date are 63.

The trial will be jointly funded from monies and resources provided by SilverCloud Health Ltd. and University of Minnesota.
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